Minocycline suppresses dengue virus replication by down-regulation of macrophage migration inhibitory factor-induced autophagy.
Dengue virus (DENV) infection is the most prevalent mosquito-borne viral infection of which there is no licensed therapeutic drug available. Previous studies have shown that minocycline, an antibiotic, can inhibit DENV infection in vitro. However, the mechanism is not fully understood. It is known that macrophage migration inhibitory factor (MIF), a pro-inflammatory cytokine, is involved in dengue disease development; MIF can induce autophagy, and autophagy can facilitate DENV replication. Therefore, we tested the hypothesis that MIF-induced autophagy is involved in minocycline treatment against DENV infection. We first showed that DENV infection induced MIF secretion and autophagy flux in HuH-7 cells. Suppression of endogenous MIF by short hairpin RNA (shRNA) and inhibition of MIF by its inhibitors attenuated DENV replication and autophagy formation. In addition, minocycline treatment suppressed DENV-induced MIF secretion and autophagy in vitro. Finally, we demonstrated that minocycline treatment attenuated viral load, MIF secretion, autophagy and increase survival in DENV-infected mice. These results suggest that inhibition of MIF-induced autophagy by minocycline might represent an alternative therapeutic approach against DENV infection.